Studies on Transformation of Tomato with Vaccine of Recombinant M2 Peptide of AIV and Keratinocyte Growth Factor by 张辉煌
 
校编码：10384                           分类号      密级        
学    号：20120051302049                           UDC        
 
 
硕  士  学  位  论  文 
                                            
禽流感病毒 M2 重组多肽疫苗及人角质细胞
生长因子转化番茄初探 
Studies on Transformation of Tomato with Vaccine of Recombinant 




指导教师姓名：陈  亮  教授  
专 业  名 称：细胞生物学 
论文提交日期：2008 年 10 月 
论文答辩时间：2008 年 12 月 
学位授予日期：  
 
答辩委员会主席：   田惠桥    
评    阅   人：             




















































（    ）1.经厦门大学保密委员会审查核定的保密学位论文，于 
年 月 日解密，解密后适用上述授权。 







                             声明人（签名）：张辉煌 




























1 前言 ·········································································································· 1 
1.1 植物生物反应器概述 ··············································································1 




1.2 禽流感研究进展 ······················································································6 
1.2.1 禽流感概述 ···················································································6 
1.2.2 禽流感疫苗研究进展 ···································································7 
1.2.3 禽流感 M2 蛋白············································································9 
1.3 KGF 概述 ································································································10 
1.3.1 KGF 的结构 ·················································································10 
1.3.2 KGF 的生物学功能 ·····································································10 
1.3.3 KGF 在医学上的应用 ·································································11 
1.4 本研究的意义和内容 ············································································12 
2 材料与方法···························································································· 13 
2.1 材料及仪器设备 ····················································································13 
2.1.1 植物材料 ·····················································································13 
2.1.2 菌株和质粒 ·················································································13 
2.1.3 主要化学试剂及仪器 ·································································13 
2.2 方法 ········································································································14 
2.2.1 番茄再生系统的优化(培养基见附录) ·······································14 
2.2.2 KGF 植物表达载体的构建··························································15 
2.2.3 KGF 工程菌的制备 ·····································································18 
2.2.4 农杆菌侵染外植体 ·····································································19 
2.2.5 再生植株的获得 ·········································································19 














2.2.7 转基因再生苗的 PCR 鉴定 ························································19 
3 结果与分析···························································································· 21 
3.1 番茄子叶再生体系的优化 ·····································································21 
3.1.1 6-BA 对番茄子叶再生的影响·····················································21 
3.1.2 IAA 对番茄子叶再生的影响·······················································22 
3.1.3 Zt 对番茄子叶再生的影响 ··························································23 
3.1.4 IAA 对番茄再生苗生根的影响···················································25 
3.2 Kan 筛选压的确定 ·················································································26 
3.3 植物表达载体 pBI121-KGF 的构建 ····················································26 
3.4 转基因植株再生 ·····················································································29 
3.5 转基因植株 PCR 鉴定 ···········································································32 
3.5.1 转 LBM2eHBc+番茄 PCR 鉴定··················································32 
3.5.2 转 KGF 基因番茄 PCR 鉴定 ······················································33 
4 讨论 ········································································································ 34 
4.1 植物表达载体的选择 ············································································34 
4.2 番茄的子叶外植体再生 ········································································34 
4.3 不同外植体对分化的影响 ·····································································35 
4.4 农杆菌菌株的选择 ················································································35 
4.5 农杆菌与再生之间的矛盾及农杆菌污染问题 ····································36 
4.6 子叶培养中畸形芽的问题 ····································································36 
4.7 抗性苗驯化 ····························································································37 
4.8 生产口服植物疫苗的可行性 ································································37 
总结 ············································································································ 38 
参考文献···································································································· 39 
缩略词 ········································································································ 44 
附录 ············································································································ 46 























 人角质细胞生长因子(Keratinocyte growth factor, KGF)是由 163个氨基酸残基






产禽流感疫苗及高活性 KGF 将具有重要的商业价值。 
 本实验研究了 6-BA、Zt 分别与 IAA 组合对番茄子叶再生的影响，优化了番
茄转化的方法。结果表明在 Zt 浓度为 0.5 mg/L 时番茄子叶再生芽率（93.33%）
和正常芽率（36.37%）均为最高。在植物转化中，我们利用农杆菌介导的转化方
法将 LBM2eHBc+融合基因转入中蔬 5 号番茄中，获得再生无菌苗 34 株，经 PCR
检测，阳性率为 75.0%。同时，我们还将 KGF 基因连接到表达载体 pBI121 中，
利用农杆菌介导方法转化番茄得到再生植株 12株，经 PCR检测部分植株为阳性。 
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Abstract 
Avian influenza virus (AIV) infect almost all wild birds and domestic poultries and then 
decimate poultries. Severe economic loss of the poultry industry was brought because of 
the AIV prevalence. The M2 protein of AIV is a kind of cross-protection constructed by 97 
amino acids , and a high evolutionary conservative protein in different subtypes. Because 
AIV infects animals by the respiratory and digestive way, it is important that this kind of 
AIV vaccine can lead to animal’s mucosal and system responses.  
Keratinocyte growth factor, composed of 163 amino acids, is one of the cell 
Mitogen-activated factors. KGF plays an important role in the growth and rebirth of 
epidermal cell. It can accelerate the bladder, nephridium, intestines and corneal epidermal 
wound healing. It can also alleviate the chemotherapy and irradiation induced injure.  
Transgenic plants that express foreign proteins with industrial or pharmaceutical 
value represent an economical alternative to fermentation-based production system. 
Tomato (Lycopersicon eseulentum), one of the spread-widest planted vegetable, is a kind 
of rich nutrition plant. It is so valuable to use tomato to produce Vaccine of Recombinant 
Peptide of AIV and KGF. 
The study focuses on the effects of different concentration of 6-BA, zeatin and IAA on 
tomato cotyledon regeneration. And also the tomato regeneration system is improved. 
The result indicates that the normal regenerating shoot ratio is the highest (36.37%) when 
the adding zeatin concentration is 0.5 mg/L. A total of 34 putative transgenic tomato plants 
with LBM2eHBc+ gene are obtained and it is proved that the LBM2eHBc+ gene has been 
inserted into these tomato genomes by PCR. The gene KGF is also inserted into pBI121 
vector and then transformed into tomato. It is proved that the gene KGF has been 
integrated to the tomato genomes by PCR. 
 


























   (1)植物细胞的全能性。植物的组织、细胞或原生质体在适当条件下均能培养
成一株完整的植物体。目的基因转化到植物细胞后可培育出转基因植物，依靠其
稳定遗传，通过田间种植生产出目的蛋白。 
   (2)植物反应器是最经济的蛋白质生产系统。种植农业所需要的仅是阳光、来
自土壤或肥料的矿质营养以及水。所以工厂化农业展现出的最吸引人之处是它能
廉价生产高价值的蛋白。例如，用普通方法生产 1 g 抗体的成本为 2 000-5 000

































和 Cardineau 首先在烟草中成功地获得第一株链球菌表面抗原疫苗（Spa A）[2]。
随后，在植物中成功表达的疫苗包括：乙肝表面抗原疫苗、热不稳定性肠毒素杆
菌疫苗、Norwalk 病毒疫苗[3]、狂犬病糖蛋白疫苗[4]等。当小鼠和人口服这些植物

























































ScFv 分子和 Fab 产物[11]。 
目前已有不同类型的抗体，如 IgA、IgG 抗体等在玉米、大豆、烟草、马铃
薯等的根、块茎、叶和种子中表达，而且分泌抗体，如 SIgA-G 植物抗体，在美
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南芥中的表达量则为 1.3%。Zeitlin 等[13]在转基因大豆中表达了能够识别 2 型单
纯疱疹病毒(HSV2)的人类免疫球蛋白全长 IgG，研究表明植物抗体的活性与细胞
培养来源的单克隆抗体没有明显的差异，并能够防止 HSV2 病毒在小鼠中间传
播。McCormick 等[14]在烟草中表达的来自鼠 B 淋巴细胞瘤 38C13 的免疫球蛋白
的基因型特异性的 scFv。小鼠接种了经过纯化的植物来源的 38C13scFv 产生了







































































































禽流感病毒分为高致病性禽流感病毒(Highly Pathogenic Avian Influenza Virus, 




















感病毒而发病的事例，如 1997 年香港禽流感曾使 12 人患病，其中 6 人死亡。根
据中国疾病预防控制中心提供的数据，中国大陆从 2003 年 11 月第一例人禽流感




 由于 AIV 血清型众多，基因组变异性极强，且各血清型间无交叉保护性，给
禽流感疫苗工作带来极大的困难。目前世界上主要的禽流感疫苗包括： 
1.2.2.1 全病毒灭活疫苗 




































Ⅰ型新城疫病毒为载体，用反向遗传操作技术表达 H7 亚型 HA 基因，研制的重
组疫苗能对强毒新城疫病毒和高致病性 AIV 的攻击产生约 40％的保护。免疫后




或 NP 蛋白的抗体，而不产生抗其他 AIV 核蛋白的抗体，所以该疫苗对 AI 疫情
的监测和流行病学调查，能区分自然感染鸡群和免疫鸡群。 




于 NP 基因的 pCMVNP DNA 疫苗和 H5 和 H7 亚型的 HA DNA 疫苗 pCMVH5HA
和 pβactinH7HA，然后免疫鸡，发现用 pCMVNP 免疫后从鸡血清中能检测到高
滴度的抗体，但在受到同源病毒攻击时只能提供 50％的保护率，受到异源病毒
攻击时保护率下降至 42％，认为是激活的 CTL 细胞应答机制为动物受到病毒攻
击时提供了保护。而用 HA DNA 疫苗免疫后，血清中检测不到抗体的存在，受
到病毒攻击时抗体滴度急剧上升，能对同源病毒提供 100％保护，将两个HA DNA
疫苗混合免疫鸡后，能对两种同源病毒的攻击提供保护。HA DNA 疫苗也很好的
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